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Honorable Brendan T. Byrne
Governor of New Jersey
Tren ton , NJ 08621

“ 
Stp w~

fI

Dear Governor Byrne:

Inclosed is the Pha se I Inspec tion Report f or Allen town Dam in
Moninouth County, New Jersey which has been prepared under
authorization of the Dam Inspection Act , Public Law 92—367. A brief
assessment of the dam ’s condition is given in the front of the report.

Based on visual inspection , available recor ds , cal cula t ions and past
operational performance, Alle ntown Dam , a hi gh hazard potential
structure , is judged to be in fair overall condition. The dam ’s
sp ilivay is considered inadequate since seven percent of the Spiliway

• Design Flood——SDF — would overtop the dam. (The SDF, in thi s
in stance , is one half of the Probable Maximum Flood). The spi l iway is
considered “inadequate” instead of “seriously inadequate” because dam
failure resul t ing from overtopping would not significantl y increase
the hazard to loss of life dovnstreain from the dam from that which
would exis t jus t before over topp ing failure. To insure adequacy of
the structure , the following ac tion s, as a minimum , are recoimnended :

a. The sp il iway ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
method s, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent over topping should be
initiated within calendar year 1980. In the interim, a detailed
emergency opera tion p lan and warning system should be promptly
developed. Also , during period s of unusuall y heavy pr eci pitation ,

• around the clock surveillance should be provided.

b. Within six months from the date of approval of this report ,
engineering studies and analyses should be performed to determine the
dam ’s embankment and foundation condition and structural stability .
This should include test borings to determine material properties
relative to stability. Any reuzedial measures found necessary should

• be initiated within calendar year 1980.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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.H ~norable Brendan T. Byrne

c. Within thirty days from the date of approval of this  report ,
ownership of the dais should be conclusively established.

d. Within three months from the date of approval of this report ,
the owner should develop and imp lement formal operational procedures
containing guidelines on gate operation .

e. Within six months from the date of approval of this report ,
the owner should:

(I) Carry out remedial measures to the dam structure
including replacement of the timber stop—p lanks and slides;
underpinning of retaining walls with concrete; replacement of eroded
fill to a slope of 211:lV; provision of a safe means of lowering the
lake; blockage of the millrace with concrete; repair of deteriorated
concrete facing and masonry pointing.

(2) Develop a program to monitor the seepage through and
under the dam . Depending on the information provided , the need for
corrective measures can be considered and , if necessary, undertaken.

f. Within twelve months from the date of approval of this report ,
the owner should take the following remedial actions:

(1) Remove trees and vegetation from t h e  down st ream areas of
sloping fill and seed with grass.

(2) Conduc t a comp lete topographic survey of the dam and
• surrounding area, in order to develop a detailed plan and several

cross—sections of the dam. Annotate and update the existing drawings
to form a coherent a s— b u i l t  se t .

(3) Initiate a program of annua l inspection and maintenance.
This should include lowering the lake and updat i ng the operation and
maintenance log. Movemen t of the embankment should also be monitored
by means of surveying monuments.

A copy of the report is being furnished to Mr. Dirk C. Hofinan , New
Jersey Department of Environmental Protection , the designated State
Office contac t for this program . Wi thin five days of the date of this
letter , a copy will also be sent to Congressman Frank Thompson Jr. of
the Fourth District. Under the provision of the Freedom of
Information Act , the inspection report will be subject to release by
thus office , upon request , five days after the date of this letter .

L _  
I .



NAPEN—D
Honorable Brendan T. Byrne

Additional cop ies of this report may be obtained from the Na t iona l
Technical Information Services (NT IS) , Spring f i eld , Virg in ia  2216 1 at
a reasonable cost.  Please al low four to s ix  weeks from the date of
th is  let ter  for NT IS to have cop ies of the report avai lable .

An important aspect of the Dam Safe ty  Program wi l l  be tile
imp lementation of the recommendations made as a result  of the
inspection . We accordingly request that we be ad vi sed of proposed
actions taken by the State to implement our recommendations.

Sincerely,

1 m d
As stated Colone l , Corps of Eng ineers

D i s t r i c t  Eng ineer

Cop ies furnished:
Mr. Dirk C. }Iofman , P . E . ,  Depu ty  D i rec tor
Division of Water Resources
N .J.  Dept .  o f Env i ronmen t a l  P ro tec t ion
P .O. Box CN 029
Trenton , NJ 08625

Mr. John O’ Dowd , Ac t ing  Chief
Bureau of Flood P la in  Management
D ivision of Wate r  Resources
N . J .  Dept.  of Environmental Pro tec t ion
P .O. Box CN029
Trenton , NJ 08625

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~



ALLENTOWN DAM (NJOO308)

r
COR PS OF ENGINEERS ASSES SME NT OF GENERAL COND I TIONS

This darn was inspected on 1 May and 1 June 1979 by Frederic IL Harris ,
Inc . under contract  to the State  of New Jersey.  The State , under
agreement w i t h  the U.S .  Army Engineer District , Philadel phia , had this
inspection performed in accordance with the National Dam Inspection
Act , Public Law 92—367.

Allentown Dam , a hi gh hazard potential structure , is judged to be in
fair overall condition. The dam ’s spiliway is considered inadequate
since seven percent of the Spiliway Design Flood——SDF — would overtop
the darn. (The SDF, in this instance , is one half of the Probable
Maximum Flood). The spillway is considered “inadequate ” instead of
“seriously inadequate” because darn failure resulting from overtopp ing
would not signifi cantl y increase the hazard to loss of life downstream
from the dam from that which would exist just before overtopp ing
failure . To insure adequacy of the structure , the following actions,
as a minimum , are recommended:

a. The spiliway ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
method s, procedures , and studies within six m onths  from the date  of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spiliway and to prevent overtopp ing should be
initiated within calendar year 1980. In the interim , a detailed
emergency operation plan and warning system should  be promptl y
developed . Also , during periods of unusuall y heavy preci pitation ,
around the clock surveillance should be provided .

b. Within six months from the date of approval of this report ,
engineering studies and analyses should be performed to determine the
dam ’s embankment and foundation condition and structural stability.
This should include test borings to determine material properties
re la t ive  to stability. Any remedial measures found necessary should
be i n i t i a t ed  w i t h i n  ca lendar  year 1980.

c. With in thirty days from the date of approval of this report ,
ownershi p of the dam should be conclusivel y established .

d. Within three months from the date of approval of this report ,
the owner should develop and implement formal  opera t iona l  pr ocedu r es
co n t a i n i n g  gu ide l ines  on gate opera t ion .

e. W i t h i n  six months from the date  of approval  of t h i s  report ,
the owner should:

_ _ _ _ _ _
_ _

__
_ _
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( 1) Carry out remedial measures to the dam s t r uc tu r e
including replacement of the t imber stop—p lanks and slides ;
underpinning of retaining walls with concrete; replacement of eroded
fill to a slope of 211:IV; provision of a safe means of lowering the
lake; blockage of the millrace with concrete; repair of deteriorated

• concrete facing and masonry pointing.

(2) Develop a program to monitor the seepage through and
under the darn. Depending on the information provided , the need for
corrective measures can be considered and , if necessary, undertaken .

f. Within twelve months from the date of approval of this report ,
the owner should take the following remedial actions:

(1) Remove trees and vegetation from the downstream areas of
slop ing fill and seed with grass.

(2) Conduct a complete topographic survey of the dam and
surrounding area, in order to develop a detailed p lan and several
cross—section s of the dam. Annotate and update the existing drawings
to form a coherent a s—bu i l t  se t .

( 3) In i t i a t e  a program of annual  inspec t ion  and maintenance .
This should include lowering the lake and updating the operation and
maintenance log. Movement of the embankment should also be monitored
by means of survey ing monuments.

Colonel , Co r ps of En gineers
D i s t r i c t  Eng ineer

DATE : .X 
~~ ~~~~~~

_  ~•—••~~~~~~~~~~~~
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Allentown , I.D. NJ00308

State Located : New Jersey

County Located: Monmouth County

Stream : Doctors Cret k

Date of Inspection : May 1 and June 1, 1979

Assessment of General Condition

Allentown Dais is an earth—fill road embankment with retaining walls.
It is approximately 300 feet long and 18 feet high , and has a gated
spillway with timber gates. The general condition of Allentown Dam
is fair. The dam embankments appear to be stable, but have undergone
considerable surface deterioration. Timber stop-planks in the
spillway structure are leaking and their structural adequacy is in
doubt. Minor erosion of fill has occurred at and under the toe of
the downstream retaining walls. There is no operable low—level outlet.
The hazard potential is rated as “high.”

The safety of Allentown Dais is considered questionable in view of its
lack of spillway capacity to pass one half the PMF without overtopping
the darn. The spillway is capable of passing a flood equal to 3% of
the ?MF without overtopping of the dam and is therefore considered
to be “inadequate. ”

At present , the engineering data available is not sufficient to make
a definitive statement on the stability of the dam .

The following actions , therefore , are recommended along with a time-
table for their completion.

1. Establish ownership of the dais immediately.

2. Develop and implement formal operational procedures containing
guidelines on gate operation within three (3) months.

3. Establish a flood warning system for the downstream communities
within three (3) months .
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4. Carry out a more precise hydrologic and hydraulic analysis of the
darn within six (6) months, to determine the need and type of

• mitigating measures necessary. If required , conduct a study of
the means of increasing spillway discharge capacity and develop
alternative schemes for construction. This should include the
installation of headwater and tailwater gages.

5. Carry out a program of soil borings on the dam . Log the borings
to determine engineering properties of the dais fill and foundation
materials. This program and a stability analysis based on the
findings should be completed within six (6) months.

6. Carry out remedial measures to the dais structure within six (6)
F months, including replacement of the timber stop-planks and

slides; underpinning of retaining walls with concrete ; replacement
of eroded fill to a slope of 2H :lV; provision of a safe means of
lowering the lake; blockage of the mill-race with concrete; repair
of deteriorated concrete facing and masonry pointing.

7. Remove trees and vegetation from the downstream areas of sloping
fill and seed with grass within 12 months .

Furthermore , while of a less urgent nature , the following additional
action is recommended and should be carried out within a reasonable
period of time.

• 1. A program should be developed to monitor the seepage through and
under the dam . Depending on the information provided , the need
for corrective measures can be considered and , if necessary ,
undertaken .

2. Conduct a complete topographic survey of the dam and surrounding
area, in order to develop a detailed plan and several cross-sections
of the dam . Annotate and update the existing drawings, and form
a coherent as—built set.

3. A program of annual inspection and maintenance should be initiated.
This should include lowering the lake, and updating the operation
and maintenance log. Movement of the embankment should also be
monitored by means of surveying monuments.

Anthony G. Posch, P.E.

AGP/REJ/ak
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Darns, for Phase I Investiga-
tions. Copies of these guidelines m a y  be obtained from the Office
of Chief of Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property . The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation , and analyses in-
volving topographic mapping , subsurface investigations , testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however , the investigation is intended to
identify any need for such studies.

In reviewing this report , it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team . It is important to note that the condition of a dais
depends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the darn at some point in the future .
Only through continued care and inspection can there be any chance
that unsafe conditions be detected .

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines , the Spil].way Test flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff) , or fractions thereof . The test flood provides a measure
of relative spillway capacity and serves as a .ai4 . i&determi~ ing
the need for more detailed hydrologic and hydraulic studies , con-
sidering the size of the darn, its general condition and the down-
stream damage potential. 
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Allentown Dais, 1.0. NJ00308

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act (Public Law 92-367, 1972) provides
for the National Inventory and Inspection Program by the U.S.  Army
Corps of Engineers. This inspection was made in accordance with
this authority under Contract C-FPM No. 35 with the State of New
Jersey who, in turn is contracted to the Philadelphia District of
the Corps of Engineers.

b. Purpose of Inspection

The visual inspection of Allentown Dam was made on May 1 and June
1, 1979. The purpose of the inspection was to make a general as-
sessment as to the structural integrity and operational adequacy
of the dam embankment and its appurtenant structures.

c. Scope of Report

The report summarizes available pertinent data relating to the
project; presents a summary of visual observations made during the
field inspection; presents an evaluation of hydrologic and hydraulic
conditions at the site ; presents an evaluation as to the structural
adequacy of the various project features; and assesses the general
condition of the dam with respect to safety .

1.2 Description of Project

a. Description of Dais and Appurtenances

Allentown Dais is an earthf ill road entharikrnent approximately 300
feet long and 18 feet high , with masonry and concrete retaining
walls on upstream and downstream faces. There is a 37 foot wide
spillway structure towards the left of the dam, which consists
of a vertical concrete frame of 8 portals , fitted with slides to
accomodate stop—planks . The frame is flush with the upstream
retaining wall and is braced at each column with concrete raker
beams anchored into th& downstream spillway apron . The upper 2
feet of stop-planks at each openin g hate been fitted with a lifting

1

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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frame for manual operation , and constitute control gates. The
dam forms part of South Main Street , a two—lane paved road which
passes over a steel and concrete bridge at the spiliway . The
spillway apron is of concrete construction and runs horizontally
under the full width of the bridge. The bridge abutments form
the spillway wingwalls, and confine the flow after it passes
over the stop—planks.

The embankment extends approximately 100 feet to the left of the
spillway and 150 feet to the right. The upstream face is retained
by a masonry wall with concrete facing , which arches slightly
towards the reservoir and terminates at sidewalk level. The
downstream side of the dam is of mixed construction : adjacent
to the spii.lway the fill is retained by arched masonry walls with
concrete rendering; to the left of the arched section the fill
slopes at steeper than 2H:1V with assorted rip-rap walls; to the
right, the fill slopes a 2H:lV down to a concrete wall and the
dam terminates on the right side of the old mill building. A
heavy growth of trees is covering the sloping fill at both ends
of the dais. The embankment carries, for its full length, over-
head power cables on pylons, a waterinain, a gas main, handrailing
and traffic barriers. Storm drains from the road discharge
through the retaining walls on both sides.

Doctors Creek is a wide basin immediately downstream of the dam,
and narrows to a formal channel within 150 feet. The old mill.
works are still in existence, but are not used. The mill consists

F of a four story building on the right side of the dam with as-
sociated machinery and mill-race. The mill-race, not now operable,
is the only low—level outlet to the dam.

b. Location

Allentown Dam is located in the Borough of Allentown, Moninouth
• County, New Jersey. It is accessible by means of South Main Street

which passes across the dam.

c. Size and Hazard Classification

Allentown Dam has a structural height of 18 feet and a reservoir
storage of 496 acre—feet. Since its storage is less than 1,000
acre—feet and its height is less than 40 feet, it is classified

• in the dam size category as being “small.” A hazard potential
classification of “high” has been assigned to the dam on the basis

• that failure would result in excessive damage to the road and
services across the dam and to downstream property,  including the
Sewage Treatment Plant. Because the road across the dais is heavily
traveled , and because the lake is used for recreational purposes,

• the possibility exists of the loss of more than a few lives in the
event of darn failure. In addition, there are several inhabitable2
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buildings within the flood path , and overtopping or failure of
the dam under SDF conditions would submerge the buildings or
erode the banks on top of which they are situated .

d. Ownership

The ownership of Allentown Dam has not been established. The

• bridge and road are owned and maintained by Monmouth County.
After the decease of the original owner, J. R. Conine, the County
has also maintained the darn.

Attention: Mr. C. N. Van Benschoten
Assistant County Engineer
Board of Freehold
1 Lafayette Place
Freehold, NJ 07728
(201) 431—7760

e. Purpose of Dam

Allentown Dais was originally built to provide a head of water for
powering the mill. Its present purpose is to store water for
agricultural irrigation, to control flood damage to the downstream
area and to retain the lake for recreational use.

f. Design and Construction History

No information on the original dam is available. It is known
that the bridge and spillway were washed out in 1920 following a
storm. The present bridge and stop-plank structure were installed
in 1921, and the arched retaining walls were constructed at that
time.

The road adjacent to the mill was washed out by overtopping in
1947, and the newer concrete downstream retaining wall may have
been built then, as part of the reinstatement.

In 1972 the gates were replaced, but it is not recorded when any
replacement was made of the timber stop—planks. The Monmouth
County Engineers Office has coordinated and approved most of the
design and reconstruction of the dais in the last 40 years.

g. Normal Operating Procedures

The discharge from the lake is over the stop—plank spillway , and
is regulated by raising one or more of the eight gates according
to the stage. Operation of the gates is in the hands of the
District Foreman of District No. 7, Monmouth County , who has been
in charge for three years. Operation of the gates requires two
or three men . In the event of an emergency , the local inhabitants3



r-
~~

— -
~~~
-

~
-
~~~- 

---
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
~~~

--
~~~~ ~~~~~~~~~

-- -
~~~
—

~~~~ ~~~~~
— -  

~~
---

~~~~~
--

~~
-- -  —

~~~

contact the District foreman through the Allentown Police; the
operation team are on 24 hour call , but live several miles from
the dais. No formal procedures have been established regarding

• the number of gates to be raised in order to prevent either
flooding the downstream area or overtopping of the darn.

The lake is not lowered on a regular basis.

1.3 Pertinent Data

a. Drainage Area: 17.4 square miles

b. Discharge at Dam Site

Maximum known flood at dam site: Over road.

Gated spillway capacity at 751 cfs
elevation of top of dam: (elev. 66.3’ MSL)

Total spillway capacity at 17,815 cfs
maximum pool elevation: (elev. 75.3’ MSL)

c. Elevation (Feet above MSL)

Top of dam: 66.3

• Maximum pool design surcharge (SDF) : 75.3

Recreation pool: 61.0

Spillway crest: 61.0

Lake overflow (low point of
spillway, gates open): 59.0

Streambed at centerline of dam: 48.0 (est)

Maximum tailwater: 60.0 (est)

d. Reservoir

Length of maximum pool : 4 ,500 + feet (estimate)

Length of recreation pool: 3 ,000 + feet (estimate)

e. Storage (Acre—feet)

Design surcharge (SDF) : 864

Top of darn: 496

Spi].lway crest: 341

4
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f .  Reservoir Surface (Acres)

Top of dam: 33 (estimated)

Spiliway crest: 26

g. Darn

Type: Earth fill with concrete!
masonry retaining walls.

Length : 300 ’

Height: 18’ (est)

Top width: 34’

Side slopes — Upstream : Vertical retaining wall.
— Downstream: Vertical retaining wall.

Zoning : Unknown

Impervious core : Unknown

Cutoff: None

Grout curtain: None

h. Diversion and Regulating Tunnel

N/A

i. Spillway

Type : Timber stop—planks on con-
crete frame.

• Length of weir: 17.33’ (net)

crest elevation : 61.0’ MSL

Gates : 8 gates, timber,
3’6” wide x 2’ high

U/S Channel : Allentown Mill-Pond

D/S Channel: After the gates, a horizon-
tal apron down to Doctor ’s
Creek.

5
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j .  Regulating Outlets

Low—level outlet: Mill—race (inoperable)

Controls: None

~ nergency gate : None

Outlet : None

6
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SECTION 2: ENGINEERING DATA

2.1 Design

No design computations for the dam are available. Three drawings, dated
1920, give details of the bridge structure built to replace the one
washed out by high water. No data from soil borings, soil tests or
other geotechnical data are available.. No cross-sections suitable for
assessing stability are available.

2.2 Construction

Construction history available is presented in Section 1.2.f. No data
exist of construction methods or borrow sources, nor other data pertin-
ent to the construction of the dam.

2.3 Operation

Records of operation of the spillway gates can be obtained orally from
Mr. Hulit, the District Foreman for County District No. 7. It is not
known when the mill—race was blocked off.

2.4 Evaluation

a. Availability

The availability of engineering data is poor. The stated drawings
and some correspondence on the dam were available from the NJDEP.

b. Adequacy

The engineering data available, together with that obtained in
the field, were adequate to perform hydrologic and hydraulic com-
putations. The data was insufficient to perform even approximate
computations of the darn ’s stability, but an evaluation could be
made based on visual observation.

c. Validity

The present spillway structure is not that shown on the bridge
drawings. The bridge and abutments appear to correspond to the
drawings, but elevations are not to MSL datum.

7 
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The visual inspection made of Allentown Darn revealed that the dam
and spiliway were in serviceable condition, but that a regular
program of inspection and repair is required to maintain its
serviceability.

b. Dam

The darn embankment appears to be in a stable condition. The up-
stream face, retained throughout by a concrete or rendered masonry
wall, shows no vertical misalignment and only minor surface
cracking and spalling. No surface cracks in the road to suggest
movement were noted. The downstream face consists of an assort-
ment of concrete walls, masonry walls and sloped fill, inclined
no steeper than 2H:1V. Concrete rendering on the surface of the
masonry sections of wall is badly spalled and cracked, and masonry
joints are weathered. A part of the concrete wall has been under-
mined and a 2’ x 1’ segment has broken away. The sloping fill below
the walls is supporting a dense growth of trees, sufficient in size
to cause stability problems with their roots. Small areas of rip-rap
protection are functioning adequately. Seepage was noted at the
downstream toe throughout the visible length, and erosion of fill in
this zone has taken place, exposing the footing in places. Estimated
total seepage flow was not more than 2 gpm and no artesian—type flow
was noted. It appeared that very fine silt was being washed out of
the embankment with the seepage, and this requires further investi-
gation. No major misalignment was noted.

c. Appurtenant Structures

1. Spillway

The spillway stop-planks showed signs of leakage around the sides,
and through the planks themselves. Some of the planks appeared
to be extensively rotted. The timber gates were all in good con-
dition, but the slides and support posts are rotted. The original
lakeside walkway has been removed, leaving only the brackets.
The concrete frame and raker beams were in satisfactory condition.
Debris had lodged on the stop—planks and behind the raker beams,
but flow was not unduly restricted. The spillway apron surface
was not visible due to the flow of water, but the horizontal align-
ment was satisfactory and no excessive turbulence to suggest
deterioration was found. Undermining at the toe was minimal..

8

• 

-



• : : ~~~~~~~~~~~~~~~~~~~~
—- — -

~~~
-

~~~~~~
— - - -

~~~~~~~~~~~~~~~~~~~~~

-

~~~~ 

2. Low—Level Outlet

A mill-race, of indeterminate cross-section , feeding the old mill
was found at the extreme right of the dam. The upstream end of
the race is blocked by an old makeshift timber gate, which is
holding back a 5-foot head of water. The blockage appeared to
be in danger of collapsing. The race discharges below the mill
building, but is not presently operable. It is not known if an
operational gate—valve exists within the mill to shut off the
flow.

3. Bridge and Piers

The steel and concrete bridge deck is in good condition. Exten-
sive spalling of the concrete abutments has taken place, but the
bridge does not appear to be in immediate danger.

d. Reservoir Area

The slopes around the rim of the reservoir are moderately sloped.
At the downstream end, residential development has been extensive
on both banks. The upstream area is wooded and rural. No indi-
cation of instability was apparent. Sedimentation has occurred
throughout the reservoir and is reported to be up to the top of
the permanent stop-planks.

e. Downstream Channel

The downstream channel is well developed beyond the stilling pool
below the apron. The left bank is high and steep with evidence
of undermining and instability. There are residential properties
at the top of the bank which could be in danger in the event of
dam failure. The right bank is 4-6 feet high with a few work-
shops around the pool. On both sides, bank slopes are about 1
on 1 and there is extensive tree and brush growth. Downstream
at Fowlers Bridge Road, the Borough Sewage Treatment Plant is
located on low ground on the right bank. Severe damage to this
facility could be caused if dam failure were to occur.

9
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Allentown Dam is used to impound water for agricultural irrigation ,
flood control and recreation activities. The discharge from the lake
is over the stop-plank spillway , and is regulated by raising one or
more of the eight gates according to the stage. Operation of the
gates is in the hands of the District Foreman of District No. 7,
Monmouth County, who has been in charge for three years. Operation

• of the gates requires two or three men. In the event of an emer-
gency, the local inhabitants contact the District foreman through the
Allentown Police; the operation team are on 24 hour call, but live
several miles from the dais. No formal procedures have been established
regarding the number of gates to be raised in order to prevent either
flooding the downstream area or overtopping of the dam.

The lake is not lowered on a regular basis.

4.2 Maintenance of the Dam

There is no program of regular inspection and maintenance of the dam
and appurtenant structures. Monmouth County has made periodic un-
recorded repairs to the dam when such action was needed to protect
their road. No Authority has been identified as being responsible for
maintaining the dam itself and no recent records of this function have
been found.

4.3 Maintenance of Operating Facilities

The Operating Facilities for Allentown Dam consist of the eight timber
flood gates and the mill-race. The gates have been recently replaced
and are regularly attended to. The mill-race is partially blocked arid
assumed permanently inoperable.

4.4 Evaluation

It is highly desirable that ownership of Allentown Dam be established ,
as the essential first stage in initiating a program of regular in-
spection and maintenance.

The present operational procedures are not considered to be satisfac-
tory. The absence of specific guidelines for gate operation to satisfy
upstream and downstream demands is likely to lead to conflict and to a
potentially dangerous situation. Similarly, the distance of the op-
erating crew ’s base from the dam could lead to problems in an emergency
situation.

10

_ _ _ _



SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

• a. Design

The drainage area above Allentown Dam is a total of 17.4 square
miles, comprising a drainage area of 8.8 square miles above
Imlaystown Dam upstream , and a local drainage area of 8.6 square
miles between Allentown and Imlaystown Dams. A drainage map of
the watershed of the dam site is presented on plate 1, Appendix
D.

The topography within the basin is moderately sloped. Elevations
range from approximately 350 feet above MSL at the east end of the
watershed to about 60 feet at the dam site. Land use patterns
within the watershed are mostly agricultural, with residential
development around the lake.

The evaluation of the hydraulic and hydrologic featuxes of the
lake was based on criteria set forth in the Corps Guidelines.
and additional guidance provided by the Philadelphia District,
Corps of Engineers. The SDF for the dam falls in a range of
½ PMF to PMF. In this case the low end of the range, ½ PMF, is
chosen since the factors used to select size and hazard classi-
fication are on the low—side of their respective ranges.

The probable maximum flood (PMF ) was calculated from the probable
maximum precipatation using Hydrometeorological Report No. 33
with standard reduction factors. Due to the presence of Imlaystown
Dam upstream , the following method was used to develop the inflow
hydrograph for Allentown Darn. The SCS triangular unit hydrograph
with the curvilinear transformation was used to develop the inflow
hydrograph for Imlaystown Dam. This was then routed downstream
to Allentown Darn, taking three intermediate sections and con-
sidering channel storage between Imlaystown and Allentown Reser-
voirs , using HEC1-DB Flood Hydrograph Computer Program.

Initial and infiltration loss rates, were applied to the Probable
Maximum Precipitation to obtain rainfall excesses. The rainfall
excesses were applied to the unit hydrograph to obtain the PMF
and various ratios of P~~’ ut ilizing program HEC1-DB .

The SDF peak inflow calculated for Allentown Dam is 17,815 cfs.
This value is derived from the 1/2 PMF, and results in overtopping
of the dam.

The stage—outflow relation for the spillway was determined from
the geometry of the spillway and dam, and is shown in the Hydrologic
Computations (Appendix D).

11
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The reservoir stage-storage relationship was computed directly
by the conic method, utilzing the REC1-DB program. The conic
method assumes that the reservoir capacity resembles a series
of vertically stacked cones. The reservoir surface areas at
various elevations were measured by planimeters from U.S.G.S.
Quadrangle topographic maps. Reservoir storage capacity included
surcharge levels exceeding the top of the dam, and the spillway
rating curve was based on the assumption that the dam remains
intact during routing.

A breach analysis indicated that the hazard potential for loss
of life downstream , due to darn failure from overtopping, is not
significantly greater than that which exists without failure.
However, at lower flow (say 10% of the PMF), there will be sig-
nificant rise (2.6 feet) in water surface elevation at the
downstream reach due to darn failure.

Because no low—level outlet exists, no drawdown calculations
have been made.

b. Experience Data

No records of reservoir stage or spiliway discharge are main-
tained for this site. However, it is known that the bridge and
spiliway were washed out in 1920, and that the dam was overtopped
in 1947. Part of the road to right of the spiliway was washed
out at that time, but it is not known or recorded what other
damage was caused by overtopping.

c. Visual Observation

The valley below the darn is partially developed with residential
properties on the left bank and a Sewage Treatment Plant down-
stream on the right bank.

Stream banks are lightly wooded. Banks of the reservoir are
moderately sloped and stable, and have residential development
at the downstream end. Land use in the drainage basin is agri-
cultural and lightly wooded.

d. Overtopping Potential

A storm of magnitude equivalent to the SDF would cause over-
topping of the darn to a height of 9.1 feet. Computations indi-
cate that the darn can pass approximately 3% of the PMF without
overtopping the darn crest. Since one half the PMF is the

• Spiliway Design Flood (SDF) for this darn, and since the hazard
potential for loss of life downstream due to dam failure caused
by overtopping is not greater than that which exists without
failure, the spillway capacity for Allentown Darn is assessed
as “inadequate.”

12
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The observations made during the inspection do not give cause for
undue concern. The stability of the dam embankments appears to
be satisfactory, although surface weathering is in an advanced
stage. The spillway stop-planks were found to be in poor condi-
tion, and present a potential flooding hazard. The state of the
mill-race is not satisfactory and should be investigated further.
The excessive siltation of the reservoir has greatly reduced its
capacity, but the banks are stable. The occupation of the down-
stream area confirms the “high” hazard potential rating . The lack
of any operable low-level outlet or emergency gate adversely
effects the operability of the dam.

b. Design and Construction Data

No design computations were uncovered during the report prepara-
tion phase. No embankment or foundation soil parameters are
available for carrying out a conventional stability analysis on
the embankment. No construction data or specifications relating
to the degree of embankment compaction are available for use in
the stability analysis.

c. Operating Records

No operating records are available relating to the stability of
the darn. Part of the road was washed out in 1947 and the bridge
and spillway were washed out in 1920. In neither case was
total breach or instability caused.

d. Post-Construction Changes

No changes significant to the stability of the dam are on record.

e. Static Stability

A static stability analysis was not performed for Allentown Darn
because the lack of data on which to base assumptions of material
properties and embankment cross-sections might produce misleading
results.

f. Seismic Stability

The dam is located in Seismic Zone 1, as defined in Recommended
Guidelines for Safety Inspection of Dams, prepared by the Corps

13 
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of Engineers. In general , projects located in Seismic Zones 0 ,
1 and 2 may be assumed to present no hazard from earthquake,
provided the static stability conditions are satisfactory and

- conventional safety margins exist. Since static stability
- safety factors have not been confirmed , it cannot be stated that

seismic stability is satisfactory. When the recommended static
stability analysis has been made, seismic stability can be
re—evaluated . 4

H
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SECTION 7: ASSESSMENT/REMEDIAL MEASURE S

7.1 Dam Assessment

a. Safety

The dam has been inspected visually and a review has been made of
the available engineering data. This assessment is subject to
the limitations inherent in the visual inspection procedures
stipulated by the Corps of Engineers for a Phase I report.

The safety of Allentown Dam is in question because the darn does
not have adequate spillway capacity to pass one—half of the PMF
without overtopping. Overtopping of the dam carries with it the
danger of possible progressive failure of the darn or spillway .
The dam ’s present spiliway capacity can pass only about 3% of
the PMF, and is “inadequate.”

No definitive statement pertaining to the safety of the embankment
can be made without acquisition of embankment and foundation ma-
terial engineering properties. The possibility of failure may
exist in the event of failure of Imlaystown Darn upstream .

b. Adequacy of Information

The information uncovered was adequate to perform hydrologic com-
• putations, although the depth of the lake is not known. The data

was insufficient to perform even an approximate computation of
the dam’s stability. An assessment of the dam could be made by
visual observation only.

c. Urgency of Studies

A more precise hydrologic and hydraulic analysis of the dam should
be conducted within six months, to determine the need and type of
mitigating measures necessary. If required , conduct a study of
the means of increasing spillway discharge capacity and develop
alternative schemes for construction . This should include the
installation of headwater and tailwater gages, and determination
of the ability of the dam to withstand overtopping.

Borings should be made and logged according to the Unified Soil
Classification system by qualified personnel. This information
should be obtained within six months, and should be evaluated
immediately upon acquisition to perform stability analyses in
accordance with Chapter 4.4 of the Corps Guidelines.

Conduct a complete topographic survey of the dam and surrounding
area, in order to develop a detailed plan and several cross-sections
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of the dam. Annotate and update the existing drawings, and form
a coherent as—built set within six months.

7.2 Remedial Measures

a. Alternatives for Increasing Spillway Capacity

Alternatives for increasing spillway capacity are as follows:

1. Increase the darn and bridge height, thus permitting a higher
discharge to pass over the spillway and reducing the possi-
bility of overtopping.

2. Lower the weir crest elevation.

3. Widen the weir structure.

4. A combination of any of the above alternatives.

b. Other Remedial Measures

1. Replace the old timber stop—planks with steel or concrete
planks. Replace the timber slides and supports. This work
to be completed in six months.

2. Provide concrete underpinning at the toe of the retaining
walls where undermining has occurred. This work to be corn-
menced within six months.

3. The embankment material that has been lost by erosion from
the downstream toe of the retaining walls should be replaced.
This work should be undertaken within six months.

4. Block off the mill-race by filling with concrete within six
months.

5. A safe means of lowering the lake should be provided. This
work should commence within 12 months.

6. Repair spalled and cracked concrete and concrete facing , re—
point all masonry as necessary within 12 months.

7. All brush and trees should be removed from the downstream
slopes to avoid problems which may develop from their roots.
The embankment should then be seeded to develop a growth of
grass for surface erosion protection. This program should
be started within 12 months.

16



c. Recommendations

The following additional action is recommended.

1. Establish ownership of the dam immediately .

2. Establish a flood warning system for the downstream communities
within three months.

3. Review the present operational procedures, and develop specific
guidelines on gate operation and emergency procedures. The
guidelines, to be agreed upon by upstream and downstream users
and by all parties concerned, should be implemented within
three months .

d. 0 & M Procedures

A formalized program of annual inspection of the dam by an exper-
ienced party should be initiated, utilizing the standard visual
check list in this report. Headwater and tailwater gages should
be installed in the dam, and read out during severe rain storms
and at routine operating and maintenance visits to the dam. A
permanent log should be kept of all maintenance and operating
events of the darn, the lake and outlet passages. Movement and
settlement of the embankment should be monitored regularly by
means of surveying monuments, and seepage flows recorded.

17
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APPENDIX B

PHOTOGRAPHS

(Taken on May 1 and June 1, 1979)
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• Allentown Darn
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Photo No. 1 - Overall view of dam from upstream . The spiliway and
bridge structure are in the foreground. Note the spalled Concrete
at the water surface and the deteriorated timber gate supports.
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Photo No • 2 - View of spiliway , apron and bridge from downstream .
Leakage through stop-planks is extensive and concrete wall facing
is spalled . 
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Photo No. 3 - Detail or right downstream retaining wall . Note the
deteriorated concrete on the bridge abutment and retaining wall.
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Photo No. 4 - Detail of left downstream retaining wall.
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Allentown Dam
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Photo No. 5 - Detail showing the makeshift blockage of the mill-race
intake.
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Photo No. 6 - View of mill-race outlet and right etnban]anent face.



Allentown Dam
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Photo No. 7 - Detail of support device for holding the timber gates
open.
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Photo No. 8 - Detail of open timber gate from above•
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Allentown Darn
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—iPhoto No. 9 - Detail showing spalled concrete on bridge ab i -xnent. Rebaris exposed in concrete support of spillway structure.

:-~-1r- _ _

Photo No. 10 - View of seepage at the toe of the right downstream re-
taining wall.



Allentown Darn
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Photo No. 11 - View of the reservoir looking upstream from the bridge.
Note moderate slopes and weed growth around rim.
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Photo No. 12 - View of downstream channel - Doctors Creek. The channel

L 

is wide at the spiliway and mill-race outlet and narrows down within
150 feet.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

Name of Dais: Allentown Dais

Drainage Area Characteristics : Mainly agricultural, lightly wooded, residential
near dam

Elevation Top Normal Pool (Storage Capacity): 61’ MSL (341 Acre-feet)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: (SDF) 75.3’ MSL (864 acre—feet)

Elevation Top Dais: 66.3’ MSL (496 acre—feet)

SPILLWAY CREST

a. Elevation 61 feet MSL

b. Type Stop-plank and concrete apron.

c. Width 2”

d. Length 17.33’ (net)

e. Location Spillover Left side of dam

f. No. and Type of Gates Eight manually operated timber gates,
each 3’6” wide x 2’ high.

OUTLET WORK

a. Type Disused Mill—race.

b. Location Right side of dam.

c. Entrance Inverts Not known.

d. Exit Inverts Not known.

e.. ~~ergency Draindown Facilities None.

HYDRONETEOROLOGICAL GAGES

a. Type None•

b. Location None.

c. Records None .

MAXIMUM NON-DAMAGING DISCHARGE 751 cfs
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HYDROLOGIC COMPUTATIONS
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